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Background: Little is known about the extent of hetero-
geneity of symptomatology in treated early-onset psycho-
sis. The current study aims to quantify the extent of
heterogeneity in trajectories of treated symptom severity
in early-episode psychosis and their antecedents. Meth-
ods: Data were from 491 persons with early-episode psy-
chosis from a clinical trial of haloperidol and risperidone.
Positive and Negative Syndrome Scale (PANSS) admin-
istrations were used to measure symptom severity trajec-
tories for (a) rapid treatment response scores over 4 weeks
and (b) medium-term course over 24 weeks. Baseline ante-
cedents included sex, Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, diagnosis, age of on-
set, the Premorbid Adjustment Scale, and a cognitive test
battery. Symptom severity trajectories were calculated
with mixed mode latent class regression modeling from
which groups were derived. Results: Five groups based
on PANSS scores over time were identified. Over 4 weeks,
3 groups with varied baseline PANSS scores (54–105) did
not surpass 30% PANSS improvement. Another group
improved and then was stable (n = 76,15.3%), and another
showed marked improvement (n = 94,18.9%). Logistic re-
gression showed that membership in the best response tra-
jectory was associated with not having a diagnosis of
schizophrenia, good premorbid functioning, and higher
cognitive functioning, whereas membership in the poor re-
sponse trajectory was associated with earlier age of onset
and poorer cognitive functioning. Conclusion: Ameliora-
tion generally characterizes treated symptom severity.
Age of onset, diagnosis, cognitive functioning, and pre-
morbid functioning have prognostic value in predicting
treatment response trajectories.
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Introduction

Since its conception schizophrenia has been thought to
follow a course of progressive deterioration1 and more
recently to follow ‘‘a relapsing course for life in most suf-
ferers,’’2 a view that remains widely accepted.3 Unlike the
notion of progressive deterioration, others propose and
demonstrate that the course of schizophrenia improves
with time and is thus best described as following a course
of ‘‘progressive amelioration.’’4–8 These divergent views
of the course of schizophrenia have recently been reeval-
uated by examining initial and subsequent hospitaliza-
tion rates in psychiatric registries in Denmark9,10 and
Israel.11 These registry studies use hospitalization as
a proxy measure for psychotic symptom exacerbation
and show that the 10-year course is characterized by ame-
lioration in approximately 75% of patients, deterioration
in approximately 25% of patients, and stability in a few
patients.11 Heterogeneity in clinical outcomes and among
persons known to be receiving antipsychotic treatment
has not been studied longitudinally or in early-onset
patients. Thus, while some studies examine the course
of hospitalization among persons with early-onset psy-
chosis regardless of treatment, research on the course
of treated symptom severity over time, to our knowledge,
does not account for heterogeneity in treatment response.

Heterogeneity in symptom severity is widely thought to
occur.12–16 For instance, a review of epidemiological out-
come studies with at least a 10-year follow-up period has
suggested that the course of illness is heterogeneous and
may be mild, moderate, or severe.16 A classification of
symptoms in chronic mid-range severity schizophrenia
has shown 8 groupings of symptom severity that are char-
acterized by differing levels of positive, negative, and
cognitive functioning.15 Variables that have been docu-
mented to correlate with poor treatment response and
course include cognitive functioning deficits,17,18 poor
premorbid functioning,19 an earlier age of onset,20 and
sex (being male).21–26

Recent time course analyses of clinical trials of varied
lengths27,28 generally point to the appropriateness of ac-
counting for heterogeneity in outcomes. The early-onset
hypothesis proposes that antipsychotic medication
effects occur rapidly and then plateaus. Estimates of
rapid treatment response have ranged from 1 week29 to
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2 months.30,31 These estimates use different criteria to de-
fine treatment response and do not account for potential
heterogeneity in respondents. Also, different treatment
response cut-offs may also be appropriate due to trial het-
erogeneity.32 Time to antipsychotic response is suffi-
ciently varied in early-episode schizophrenia to suggest
that longer treatment trials may be appropriate.30 Ac-
cordingly, this study examines Positive and Negative
Syndrome Scale (PANSS) 30%, 40%, and 50% reductions
accounting for heterogeneity weekly over 4 weeks and
over 6 months.

The current study examines treated symptom severity
in a clinical trial over 4 weeks, to examine rapid response,
and six months, to examine mid-term course. Within this
context, we specifically consider (a) the extent to which
the course of symptom severity is characterized by ame-
lioration, deterioration, or stability; (b) the extent to
which age of first symptom onset, sex, cognitive function-
ing, and premorbid functioning characterize the trajecto-
ries; and (c) dropout rates. Dropout is examined as an
additional outcome indicator to validate the trajectories
that are based on symptom severity.

Methods

Design

The data were from a randomized, double-blind, multi-
center, international clinical trial comparing the effective-
ness of treatment with risperidone or haloperidol in
early-episode psychotic patients. The trial design and
major results regarding efficacy and safety were presented
elsewhere.18,33 The data utilized in the current analysis
represent a baseline to month 6 analysis during which
period participants received trial medication. Month 6
was chosen because most patients were still in the study
thereby reducing concerns about missing data.

The key trial inclusion criteria were being between the
ages of 16 and 45 years, having a Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV)
diagnosis of schizophrenia, schizophreniform disorder
or schizoaffective disorder for at most 12 months,
following a maximum of 2 lifetime psychiatric hospital-
izations for psychosis, having persistent current psychotic
symptoms requiring long-term antipsychotic treatment,
and having had 12 weeks or less of cumulative lifetime
exposure to antipsychotic medications. Recruitment be-
gan in November 1996 and ended in December 1999.
Investigators (n = 49) underwent training and interrater
reliability testing at an investigator meeting before begin-
ning the study and further training was provided at
follow-up meetings. Prior to enrolling participants into
the study, raters were trained to administer the PANSS
and achieved an inter-rater reliability exceeding 0.8. The
total trial sample included randomized participants from
11 countries. The study was conducted according to the
principles of Good Clinical Practice. Approval was

obtained from local Institutional Review Boards, and
subjects provided informed written consent to participate
in the study.

Measures

Measures included in this analysis were the PANSS total
score to measure symptom severity34,35; Structural Clin-
ical Interview for DSM-IV diagnosis; the Premorbid Ad-
justment Scale (PAS)37 mean score of the life phases
supplemented by the typology of good, poor, and declin-
ing premorbid functioning scored as detailed elsewhere36;
and cognitive functioning based on a comprehensive as-
sessment (Wechsler Memory Scale-Revised Visual Re-
production Subtest, Rey Auditory Verbal Learning
Test, Continuous Performance Test, IP Version, Verbal
Fluency Examinations, Wechsler Adult Intelligence
Scale-Revised, Digit Symbol Subtest, and the Wisconsin
Card Sorting Test).18,38 Data assessed also included sex,
dropout and clinician estimated age of onset. An Online
Supplement is presented of the analysis of the PANSS
General Psychopathology, Negative and Positive sub-
scales.

Participants

Of the final sample, 497 respondents completed all meas-
ures at baseline. Of the remaining trail participants, 1 re-
spondent had missing data on cognitive functioning and
the PAS, 22 on cognitive functioning, 3 on the PAS, 6 on
the PANSS at baseline, and 5 on age of onset, cumulating
in 497 available baseline responses. All subsequent
monthly PANSS data were followed through to month
6. Participants were not excluded from the analysis on
the basis of other information.

Analytic Approach

The current analysis aimed to identify subgroups of
patients with similar courses of treatment response. To
derive heterogeneous empirically based subgroups,
mixed mode latent regression modeling was conducted
as has been used previously in psychiatry.39–43 Using
all available information at each time period, this analysis
identifies subgroups of cases that are homogeneous on
certain criteria within the group and significantly dissim-
ilar (ie, heterogeneous) from other subgroups in substan-
tial ways. The subgroups are known as latent classes
represented by K distinct categories of a latent variable
X.44 To identify the appropriate number of subgroups,
the Bayes Information Criterion (BIC) is used. BIC is cal-
culated as log(L) � 0.5 3 log(n) 3 (k); where L is the
model’s maximized likelihood, n is the sample size, and
k are the parameters.45 Like past research, BICs were ex-
amined to derive the most parsimonious number of sub-
groups. This permitted the empirical derivation of the
appropriate number of trajectories that were subse-
quently plotted based on available data.

Treatment Response Trajectories
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To represent possible periods of rapid response and
medium-term course respectively, all analyses were con-
ducted for the period of baseline to week 4 and baseline to
month 6. Separate trajectory models were conducted for
the PANSS total and subscales. A series of analyses of
variance were conducted to test for differences between
the trajectory groups on age of onset, PAS, cognitive
functioning, PANSS baseline, last observation carried
forward-based PANSS endpoint, and PANSS average
across visits. The overlap between week 4 and month 6
treatment response trajectory memberships was exam-
ined with cross tabulations and the magnitude of associ-
ations examined with either Kendall’s s, a measure of
concordance for ordinal data, or Kappa (j), a measure
of agreement for dichotomous variables. To examine dif-
ferences between the trajectory groups on the dichoto-
mous variables of PANSS total 30%, 40%, and 50%
change criteria, dropout, sex, and diagnosis (schizophre-
nia vs nonschizophrenia), a series of crosstabs with chi-
square tests were conducted. Given the clinical relevance
in identifying persons with increased likelihood of having
either a poor or a good treatment response, 4 binary lo-
gistic regression models were conducted to predict mem-
bership in the worst treatment response trajectory group
and the best group. The order of entry was site, sex, age of
first symptom onset, PANSS baseline total, PAS typol-
ogy at baseline, presence of DSM-IV schizophrenia,
and cognitive functioning at baseline.

Results

Trajectory Models

Five trajectories appeared to characterize the data. This
emerged based on an iterative process examining the fit of
baseline to week 4 and month 6 trajectory models of the
PANSS (totals and subscales). To derive the most parsi-
monious number of trajectories, BICs were examined for
2 through 7 trajectory solutions. A 10-point difference
was taken to favor the lower BIC, and using this cut-
off the best fitting number of trajectories identified.46

For trajectories 2 through 6, the following BICs were
extracted: 41184.4, 40913.8, 40451.6, 40219.5, and
40272.7, respectively, for total symptom severity. This
trend replicated for the 3 subscales across the study peri-
ods (see Online Supplement). Accordingly, 5 trajectories
observed to characterize the data appropriately.

Trajectories: PANSS Outcomes and Characteristics

The 5 trajectories, based on PANSS totals for 4 weeks
and 6 months, identified in the mixed-mode latent class
regression analysis were ordered by baseline PANSS
scores and presented in figure 1 and described in tables 1
and 2. Trajectory membership in the figures is the result

of a mixed modeling that uses all available cases at each
measurement interval. These results illustrated heteroge-
neity in symptom severity and treatment response, from
which groups were derived. Groups 1 and 2 entered the
trial with relatively mild baseline PANSS scores (ie, had
PANSS totals below 70). Group 3 was the middlemost
range group and showed the least percentage improve-
ment based on PANSS change scores. Groups 4 and 5
had higher symptom severity levels, with baseline PANSS
totals greater than 90. Group 5 showed relatively little
improvement, whereas group 4 showed the most im-
provement. In support of the classification by trajectory,
table 2 showed that dropout rates aligned fairly closely
with changes in symptom severity between the groups.
Groups 3 and 5 showed the least improvement and
had the highest dropout rates (respectively 65.8% and
65.3%), whereas groups 1 and 4 had the most symptom
improvement and lowest dropout rates (29.7% and
37.6%). Similar trends emerged at week 4 and month 6

Fig. 1. Symptom Severity Trajectories at 4 wk and 6 mo.
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Table 1. Trajectories for PANSS Totals at 4 weeks

Moderate Baseline Severe Baseline Statistically Significant Pairwise comparisons

M/% SEM M/% SEM M/% SEM M/% SEM M/% SEM F/v2 P LSD

Trajectory 1 2 3 4 5

PANSS (baseline) 54.1 1.2 67.7 0.7 85.0 0.7 87.7 1.4 105.8 1.4 257.4 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3, 2 < 4, 2 < 5,
3 < 5, 4 < 5

PANSS (average) 46.7 0.7 62.9 0.4 77.7 0.4 65.0 0.8 96.0 1.0 587.3 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3, 2 < 4, 2 < 5,
3 > 4, 3 < 5, 4 < 5

PANSS (LOCF endpoint) 41.8 0.7 59.0 0.7 72.1 0.7 52.1 1.3 87.8 1.7 204.0 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3, 2 < 4, 2 < 5,
3 > 4, 3 < 5, 4 < 5

PANSS (Week 4) 41.8 0.8 57.8 0.7 70.9 0.7 52.0 1.4 85.0 1.7 204.0 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3, 2 > 4, 2 < 5,
3 > 4, 3 < 5, 4 < 5

PANSS absolute change �12.2 1.2 �8.6 1.1 �12.9 1.1 �35.6 1.9 �18.0 2.2 39.7 <.001 1 > 4, 1 > 5, 2 > 4, 2 > 5. 3 > 4, 3 > 5, 4 < 5

PANSS % change �43.5 4.3 �19.3 2.9 �21.2 1.8 �59.4 3.0 �20.5 3.1 28.4 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 4, 3 > 4, 4 < 5

PANSS 30% criteria 81.6 54.9 47.7 98.9 52.9 84.8 <.001

PANSS 40% criteria 72.4 34.1 37.1 96.8 33.7 125.8 <.001

PANSS 50% criteria 59.2 13.2 12.1 93.6 18.3 220.0 <.001

Best trajectory month 6 10.7 7.4 11.7 34.8 24.1 35.2 <.001

Dropout 10.5 13.2 16.7 6.4 18.3 7.8 0.10

Being male 59.2 78.0 71.2 73.4 69.2 7.6 0.11

Schizoaffective 6.6 5.5 6.1 7.4 7.7 0.5 0.97

Schizophrenia 57.9 75.8 62.9 54.3 76.0 17.0 <.01

Schizophreniform 35.5 18.7 31.1 38.3 16.3 18.7 <.001

Age of onset 0.0 0.1 0.2 0.1 0.0 0.1 0.1 0.1 �0.2 0.1 2.2 0.07 1 > 5, 2 > 5, 3 > 5, 4 > 5

Cognitive functioning 0.2 0.1 0.0 0.1 0.1 0.1 0.1 0.1 �0.4 0.1 9.6 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3, 2 < 5, 3 > 4,
3 < 5, 4 < 5

PAS baseline 0.3 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.4 0.0 11.0 <.001

PAS typology
Good 76.3 53.8 35.6 50.0 34.6 7.8 0.10
Decline 6.6 11.0 15.9 18.1 20.2 8.4 0.80
Bad 17.1 35.2 48.5 31.9 45.2 24.4 <.001

Note: PANSS = Positive and Negative Syndrome Scale, PAS = Premorbid Adjustment Scale, LOCF = Last Observation Carried Forward, LSD = Least Significant
Difference, M = mean, F = analysis of variance. All F tests, df = 4, 492; all chi-square tests, df = 4.
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Table 2. Trajectories for PANSS Totals at 6 months

Moderate Baseline Severe Baseline Statistically Significant Pairwise comparisons

M/% SEM M/% SEM M/% SEM M/% SEM M/% SEM F/v2 P LSD

Trajectory 1 2 3 4 5

PANSS (baseline) 54.6 1.3 69.1 0.8 85.3 0.8 95.5 1.6 106.7 1.7 255.0 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3,2 < 4, 2 < 5,
3 < 4, 3 < 5, 4 < 5

PANSS (average) 42.7 0.6 58.2 0.4 75.2 0.5 58.1 1.0 94.6 1.4 582.7 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3, 2 < 5, 3 > 4,
3 < 5, 4 < 5

PANSS (endpoint) 38.9 0.7 55.9 0.9 72.9 0.9 45.7 1.2 89.3 1.9 285.0 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3, 2 > 4, 2 < 5,
3 > 4, 3 < 5, 4 < 5

PANSS (month 6) 37.9 0.7 53.5 1.2 65.7 1.4 44.9 1.5 78.0 2.2 114.0 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 < 3, 2 > 4, 2 < 5,
3 > 4, 3 < 5, 4 < 5

PANSS absolute change �15.7 1.4 �13.2 1.4 �12.5 1.3 �49.8 1.7 �17.4 2.4 90.3 <.001 1 > 4, 2 > 4,3 > 4, 3 > 5, 4 < 5

PANSS % change 59.0 3.6 29.0 3.3 19.1 2.3 76.1 1.7 20.0 3.1 75.6 <.001 1 > 2, 1 > 3,1 < 4, 1 > 5,2 > 3, 2 < 4, 2 > 5,
3 < 4, 4 > 5

Dropout 29.7 46.8 65.8 37.6 65.3 39.7 <.01

PANSS 30% criteria 89.2 73.9 51.0 100.0 52.8 87.8 <.001

PANSS 40% criteria 83.8 65.8 40.6 100.0 31.9 124.7 <.001

PANSS 50% criteria 74.3 55.0 24.5 100.0 20.8 168.2 <.001

Being male 56.8 80.2 72.3 63.5 75.0 14.7 p<.05

Schizoaffective 5.4 7.2 3.2 8.2 12.5 7.5 ns

Schizophrenia 58.1 74.8 65.8 55.3 70.8 10.9 p<.05

Schizophreniform 36.5 18.0 31.0 36.5 16.7 16.5 p<.05

Age of onset 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 �0.3 0.1 1.9 ns

Cognitive functioning 0.2 0.1 0.1 0.1 0.1 0.1 �0.2 0.1 �0.3 0.1 8.6 <.001 1 > 4, 1 > 5, 2 > 4, 2 > 5, 3 > 4, 3 > 5

PAS baseline 0.3 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.4 0.0 12.3 <.001 1 < 2, 1 < 3, 1 < 4, 1 < 5, 2 > 1, 2 < 3,2 < 5,
3 > 4, 4 < 5

PAS typology
Good 74.3 53.2 34.2 55.3 31.9 42.8 <.001
Decline 8.1 10.8 16.1 17.6 22.2 7.9 ns
Bad 17.6 36.0 49.7 27.1 45.8 28.6 <.001

Note: PANSS = Positive and Negative Syndrome Scale, PAS = Premorbid Adjustment Scale, LSD = Least Significant Difference, M = mean, F = analysis of variance. All
F tests, df = 4, 492 except month 6 PANSS where df = 4, 237; all chi-square tests, df = 4.
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in PANSS endpoint, PANSS week 4/month 6, and
PANSS average scores (see tables 1 and 2).

Comparison of the key characteristics (in the lower
portion of table 1) showed that the trajectory groups dif-
fered significantly (P < .05) on premorbid functioning,
cognitive functioning, diagnosis, and sex, but not on
age of onset. Examination of the pairwise comparisons
showed, eg, that trajectories 5 and 3 both were character-
ized by the poorest course and had the highest PAS scores
at baseline (indicating poorer premorbid adjustment).
Trajectory 1, however, showed almost the greatest im-
provement and had the lowest PAS score (indicating
good premorbid functioning). Groups 5 and 3, who
showed the least improvement, had relatively fewer
females and had high proportions of persons with schizo-
phrenia as compared with the other groups.

Subscale Analysis and Overlap Between Trajectories

The trajectories in figure 1, and in the Online Supple-
ment, showed that all symptom clusters were character-
ized by 5 trajectories across time. These appeared to
resemble each other except that none of the PANSS neg-
ative subscale trajectories showed such marked improve-
ment as the other subscales. There was considerable
overlap in trajectory membership in figure 1 over 4 weeks
and over 6 months (s = .7, P < .01). In total, 69 (75.8%)
week 4 respondents with best trajectory membership
belonged in the same trajectory at week 24, whereas of

those without week 4 best trajectory membership only
42 (10.3%) made the transition to best trajectory member-
ship at week 24 (j = .60, P< .01). Conversely, 63 (82.9%)
week 4 respondents with poorest trajectory membership
continued to week 24, whereas of those without week 4
poorest trajectory membership only 11 (2.6%) made the
transition to poorest trajectory membership at week 24
(j = .81, P < .01). Together, this indicates that trajectory
membership was closely consistent across time.

Prediction of Best and Worst Outcomes: Binary Logistic
Modeling

Binary logistic models were conducted to predict member-
ship in the trajectory with the best and worst treatment re-
sponse trajectories for the 4 week and 6 month periods.
These results presented in table 3 showed moderate to
good predictive accuracy, as indicated by the model fit in-
dices. Prediction of membership in the poorest response
group was better at both time points than prediction of
membership in the best response group. Younger age of
onset predicted poorest trajectory membership at week
4 and month 6. At week 4, low baseline scores on cognitive
testing predicted membership in the poorest response tra-
jectory, whereas high baseline cognitive test scores pre-
dicted membership in the best response trajectory.
Good premorbid functioning scores predicted member-
ship in the best response group at month 6. Not having
a DSM-IV schizophrenia diagnosis was associated with

Table 3. Binary Logistic Regression Models Examining Membership in the Best and Worst Treatment Response Trajectories at wk 4 and mo 6

Wk 4 Month 6

Trajectory OR 95.0% CI (Range) P OR 95.0% C.I (Range) P

Good response Being male 1.34 0.78�2.28 .29 0.72 0.42�1.25 .24
Age at onset 1.14 0.90�1.45 .28 1.12 0.86�1.46 .39
Good premorbid

functioning
1.24 0.76�2.03 .38 2.01 1.18�3.43 .01

Not having schizophrenia 2.04 1.26�3.30 .00 2.11 1.24�3.60 .01
Cognitive functioning 1.42 1.01�1.98 .04 0.79 0.55�1.12 .18
Constant 0.00 .00 0.00 .00

R2 Sensitivity Specificity Accuracy R2 Sensitivity Specificity Accuracy

Model fit indices 0.09 0.81 0.33 80.68 0.22 0.84 0.48 82.70
OR 95.0% CI (Range) P OR 95.0% CI (Range) P

Poor response Being male 0.56 0.28�1.13 0.11 1.19 0.57�2.47 0.65

Age at onset 0.70 0.50�0.98 0.04 0.70 0.49�1.00 0.05
Good premorbid

functioning
0.89 0.45�1.73 0.72 0.69 0.35�1.36 0.28

Not having schizophrenia 0.58 0.29�1.16 0.12 1.31 0.66�2.58 0.44
Cognitive functioning 0.53 0.34�0.82 0.00 0.80 0.52�1.22 0.30
Constant 0.00 0.00 0.00 0.00

R2 Sensitivity Specificity Accuracy R2 Sensitivity Specificity Accuracy
Model fit indices 0.62 0.91 0.77 89.00 0.47 0.90 0.60 87.32

Note: OR = odds ratio, CI = confidence interval. Controlling for baseline Positive and Negative Syndrome Scale and site, accuracy is
the percentage correctly classified by the logistic model R2 is Nagelkerke’s pseudo R2.
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membership in the best treatment response trajectory at 4
weeks and 6 months. This aspect of the results indicated
that the predictors of treatment response varied by time
and whether treatment response was good or poor.

Discussion

Based on a large multinational antipsychotic clinical trial
of early-episode psychosis, the current results demon-
strate heterogeneity in the course of treated symptom se-
verity. In this context, the data show 5 trajectories of
treated symptom severity, as measured by the PANSS.
Although the groups differ across time and symptoms,
the following trends emerge: Two groups show consider-
able improvement across time, one of which (approxi-
mately 20%) shows superior symptom amelioration
levels across criteria and time. These groups comprise ap-
proximately 40% of the sample. Two other groups to-
gether comprise another 40% of the sample and show
moderate improvement and one group remains with
the poorest symptom severity levels and includes approx-
imately 20% of the sample. Higher dropout rates are
moderately associated with membership in trajectories
with poorer outcomes. Similar to the literature, the study
variables except age of onset20,21 characterized the groups
across time. Generally, poorer cognitive function-
ing,17,18,19,40 worse premorbid functioning,19,37,49 and
sex (being male)20,22,24 relate to poorer trajectory mem-
bership, as implied by the literature.

The current findings complement observations of het-
erogeneity in the literature. Characterization of the
course of illness into groups, such as mild, moderate,
or severe,16 has heuristic utility and assists in compre-
hending the current results. For instance, lower dropout
rates being moderately associated with a less severe
course gives additional support to the validity of the tra-
jectories. This is notable because the results indicate that
at least within a 6 month time frame treatment response
occurs generally within the first month, accounting for
various response criteria and heterogeneity.

Treatment response is characterized by an initial pe-
riod of rapid response during the first 2 weeks of treat-
ment.29 This is most pronounced among 18.9% of
respondents during this period almost all of whom
meet the PANSS 50% change criteria. Following the first
2 weeks, symptom improvements occur that are less
marked, although these too require consideration. Treat-
ment response among the remaining trajectories is not as
pronounced as those with large initial improvements.
Treatment response trajectory membership at week 4 is
associated with 6-month membership, such that patients
who improve the most in the initial 4 weeks also do so
over 6 months. This indicates that treatment response
characterized by elevated symptom amelioration levels
may partly be attributed to a select patient subgroup
who may be identified rapidly.

In predicting treatment response, the binary logistic re-
gression models are consistent with the literature. Of the
treatment response outcomes, membership in the best re-
sponse subgroup at 6 months is predicted by the combi-
nation of good premorbid functioning and not having
a DSM-IV diagnosis of schizophrenia. The results
show that absence of a schizophrenia diagnosis signifi-
cantly relates to good treatment response early and
mid-course, and that cognitive functioning has short-
term predictive utility for good and bad outcomes.18,49

Limitations

The current study has several limitations. The sample was
selected according to criteria for a randomized clinical tri-
al and may not accurately represent routine clinical prac-
tice, although previous work has suggested that the
sample from the current study resembles in key ways
a large first-episode epidemiological cohort.50 Due to
the large number of locations, many investigators were
involved in PANSS assessments, study participants dif-
fered widely by language and culture, and the PANSS
was translated into different languages. Site was, how-
ever, controlled for in this analysis.

Summary

Based on a very large clinical trial of antipsychotic med-
ication in treating early-onset psychosis, the current
results suggest that the course of treated symptom sever-
ity in this sample is characterized by heterogeneity and
that most treated persons improve. Rapid response
occurs considerably for a select group of early-episode
patients whose medium-term prognosis is of ameliora-
tion. Different factors operate during the early stages
of treatment as compared with later on in treatment
for good and poor treatment response. Despite this,
only short-term poor and good treatment response are
predicted by cognitive functioning. Short- and medium-
course poor treatment response are predicted by a youn-
ger age of onset, whereas good response is predicted
by the absence of a DSM-IV schizophrenia diagnosis.
Medium-course good response is also predicted by pre-
morbid functioning. Collectively, the current findings
highlight that (a) it is appropriate to account for hetero-
geneity in the course of treated symptom severity to best
understand the course of illness and (b) prognostic utility
is associated with cognitive functioning, age of onset, pre-
morbid functioning, and diagnosis.

Supplementary Material

Supplementary material is available at http://
schizophreniabulletin.oxfordjournals.org.
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